Objectives Sickness absence (SA) is a widely studied integrated measure of health status. To better understand how SA behaves over time (SA trajectory) a longitudinal and individual-centred approach will allow identifying groups of individuals who share common characteristics. The aim of this study was to identify and describe SA trajectories and to assess employment conditions and diagnosis groups as determinants. setting Working-life and sickness absence administrative records from a representative sample of affiliated with the Spanish Social Security system. Participants 38 420 workers affiliated with the Spanish Social Security system, born 1949 to 1969 or 1970 to 1990, resident in Catalonia who had SA between 2012 and 2014 (75 212 episodes). results We identified three different SA trajectories in both birth cohorts for men and women: low-stable (86.2% to 90.8% of individuals), decreasing (4.4% to 5.9% of individuals) and increasing (4.1% to 8.7% of individuals) accumulated days of SA. The main characteristic of SA trajectories was the medical diagnosis group. The increasing SA trajectory had a higher proportion of workers with SA due to mental disorders compared with the other trajectories. The association analysis showed diagnosis group strongly related with all SA trajectories, particularly SA due to mental disorders showed the strongest association with the increasing trajectory among young men (adjusted OR (aOR): 42.40, 95% CI 17.03 to 105.57). Low salary levels exhibited a strong relationship with decreased accumulation of SA days over time for old women (aOR: 2.08, 95% CI 1.36 to 3.18) and men (aOR: 2.75, 95% CI 1.77 to 4.27). Unskilled manual occupations were associated with increasing trajectories among young women (aOR: 1.36, 95% CI 1.01 to 1.84). No significant differences were observed for other employment conditions across trajectories. Conclusions Workers with mental disorders are more likely to have increased days of SA, whereas low salary levels at later ages are related to a decrease in SA days over time. Special attention to preventing the course of mental disorders at young and middle age is warranted.
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IntrOduCtIOn
Sickness absence (SA), considered a holistic measure of health status and work functioning, 1 is also one of the basic social benefits provided by welfare states to protect workers unable to work temporarily due to a health limitation. [1] [2] [3] [4] SA has a major impact in terms of social, economical and individual burden. According to the Organisation for Economic Cooperation and Development, the expenditures for SA account for 0.8% of the European Union's average annual gross domestic product. 5 Prior research has built a solid body of evidence focused on studying determinants strengths and limitations of this study ► This study provides novel insight into sickness absence research from a longitudinal and individual-centred approach by investigating sickness absence trajectories. ► Trajectory analysis allows the identification of workers who require specific and early intervention, such as those with mental disorders, which follows an increasing pattern of days of sickness absence over time. ► The use of high-quality administrative registries from a large representative sample of the Spanish working population, together with access to medically certified sickness absence registries, provides higher validity to the results than self-rated sickness absence measures. ► Potential selection bias may be present when classifying workers into categories of accumulated employment-related factors, which could lead to underestimating their relationship with sickness absence trajectories. ► Information related to working conditions, health-related behaviours, healthcare consumption, family structure and prior health status that would be worth considering to identify and describe sickness absence trajectories were not available.
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and risk factors associated with the incidence and duration of SA episodes. [6] [7] [8] [9] Studies have consistently shown that SA follows different behaviour according to sex and age. [10] [11] [12] As women tend to have a higher incidence of SA and duration generally increases with age, 13 a separate sex-specific birth cohort analysis would be useful to control for the effect of the study design on assessing the role of other SA determinants. In addition, results from occupational epidemiology, occupational medicine and Social Security schemes in SA research are commonly built on assessing variable-centred measures at one time point or using dichotomous outcomes. 14 15 However, to better understand SA behaviour, a more dynamic longitudinal and person-centred approach is needed, 16 as it will allow the identification of phenotypes of individuals who share similar patterns of SA over time.
Research on the course of SA over time (ie, SA trajectories) is still scarce. The limited number of studies that have investigated SA trajectories were based on the number of overall spells and/or duration, [17] [18] [19] [20] or due to specific pathologies, such as acute myocardial infarction and depression. 21 22 The aim of this study was to contribute to expanding the evidence to research questions that arise when investigating longitudinal SA behaviour by identifying and describing SA trajectories based on the accumulated days of SA in two sex-specific birth cohorts of Spanish salaried workers and assess the role of employment conditions and diagnosis group as determinants of SA trajectories.
MethOds study population
The study population (n=38 420) was based on a sample of workers affiliated with the Spanish Social Security System who were born during the time period 1949 to 1969 or 1970 to 1990, residents of the Catalonia region and had at least one closed episode of SA between 2012 and 2014 (75 212 total SA episodes). This sample is part of the Spanish WORKing life Social Security (WORKss) cohort. 23 Briefly, the WORKss cohort includes an annual sample of 4% of the total affiliates in the Spanish social security system each year since 2004 (roughly 1.1 million people) who had registered at least one working day. The selection of affiliates followed a panel study methodology using an algorithm of randomised number sequences that match their identification codes. In subsequent years, selected affiliates will continue in the sample if they continue affiliated with the Social Security system. To ensure representativeness, those lost to death or administrative inactivity in a specific year are replaced with an affiliate with similar characteristics from the target until the sample reaches 4%.
SA records were only available for those who live and work in Catalonia, and data were provided by the Catalan Institute for Medical and Health Evaluations. All SA records contain information on the starting/closure date and diagnoses of medically certified SA episodes. In order to ensure a homogeneous working population that shares similar general socioeconomic characteristics and labour market regulations, we selected two birth cohorts: a young cohort of workers born between 1970 and 1990 (n=24 071, 56% women) and an old cohort born between 1949 and 1969 (n=14 349, 54% women), with an age range of 22 to 42 years in the young cohort and 43 to 63 years in the old cohort in 2012.
Patient and public involvement
Patients were not involved in the study design or conduct of the study. The study was based on secondary administrative records from Spanish social security and the Catalan Institute for Medical and Health Evaluations. The confidentiality of the databases is ensured by a record linkage agreement between Spanish social security, the Catalan Institute for Medical and Health Evaluations and the Centre for Research in Occupational Health-Pompeu Fabra University. Databases arrived to the authors already anonymised.
stAtIstICAl AnAlysIs Accumulated days of SA were computed quarterly from 2012 to 2014 to estimate SA trajectories using latent class growth analysis (LCGA), which assigns individuals who follow a similar outcome pattern over time to different subgroups. LCGA considers all individuals belonging to a trajectory to be homogeneous and provides an estimation of class membership probabilities for each individual. The optimal number of trajectories was assessed considering both quantitative and qualitative criteria: the Bayesian Information Criterion (BIC), with lower being best, and the likelihood ratio test (LRT) to assess the improvement in fit for the inclusion of one more class, specifically the Lo-Medell-Rubin (LM-LRT). These two criteria give numerical information on goodness of fit. 24 In addition, to assess class separation, average posterior class probability and entropy were also considered (>0.80 indicated good fit). Also, a minimum size of close to 5% of the study population is preferable for each trajectory group, as SA trajectories with small size could give inaccurate estimates. 25 In addition, researcher criteria were applied to determine the final number of trajectories. Finally, the associations between employment conditions or diagnosis and SA trajectories were assessed using a multinomial logistic regression model. The SA trajectories were described by different employment conditions: type of contract (permanent or temporary), working time (full-time, part-time >50% up to 99% and part-time ≤50%), occupational category (skilled non-manual, skilled manual, unskilled non-manual and unskilled manual) and salary in quartiles. Medical diagnosis was grouped into the main groups according to the 10 th revision of the International Classification of Diseases (ICD-10). 26 As workers can change their category of employment conditions over time, we assigned individuals to the Open access category they spent most of the time in paid employment during the follow-up. Similarly, as individuals are likely to have more than one SA episode (43% of our study population) due to the same or a different medical diagnosis, we assigned them to the diagnosis group that accounted for the greatest number of accumulated days of SA. We tested differences in employment conditions and diagnosis groups among trajectories by applying Pearson's X 2 tests for categorical variables and Fisher's test when applicable. The statistical analyses were conducted using Mplus V.7 and R V.3.2.5 for LCGA, and Stata V.13 for the multinomial logistic regression.
results
We identified three different trajectories of days accumulated in SA trajectories in both birth cohorts for men and women (figure 1): low-stable (86.2% to 90.8% of individuals), decreasing (4.4% to 5.9% of individuals) and increasing (4.1% to 8.7% of individuals) accumulated days of SA. All trajectories had an average probability >0.8, the BIC and LM-LRT for model fit reached their optimum values with three classes in the two cohorts, indicating a good model fit, though the entropy hardly reached 0.8. In men, we identified two trajectory groups of <5% of the study population in both birth cohorts, but we decided on three classes because the LM-LRT for model fit confirmed that three classes was better than two classes to describe the observed data (p<0.001 in both cases). In addition, the BIC was smaller when considering three classes compared with two (111 464 vs 112 064 in the old cohort, and 167 471 vs 168 815 in the young cohort; online supplementary appendix 1). The low-stable trajectory was the most represented in both cohorts for both men and women, with a mean of accumulated days of SA per quarter of 7 to 13 days. Decreasing and increasing trajectories exhibited a higher accumulation of SA days, ranging from 63 to 11 and from 7 to 62 days per quarter, respectively, during the 3 years of follow-up (figures 1 and 2).
Regarding employment conditions, we observed significant differences in salary levels among trajectories in both birth cohorts, with the exception of young women. The decreasing trajectories had the highest proportion of workers with low salaries for both men and women (range 14.5% to 23.1%) compared with the other two trajectories. In addition, women in the old birth cohort belonging to the decreasing and low-stable trajectories had the highest proportion of part-time contracts (27.2% and 27.6%, respectively) compared with the low-stable trajectory. No significant differences were found by type of contract across trajectories.
The main difference among the three SA trajectories was due to the diagnosis group for both men and women in both birth cohorts. More specifically, the increasing trajectory had a higher proportion of workers with SA due to mental disorders (19.2% women and 17.3% men in the young cohort; 17.4% women and 9.8% men in the old cohort) compared with the low-stable and decreasing patterns. Workers with SA due to musculoskeletal disorders were similarly distributed to the decreasing and increasing patterns, with a higher proportion from the old cohort than the young cohort. However, old women significantly accounted for musculoskeletal disorders in the increasing trajectory (35.2%), in contrast to the decreasing pattern (28.9%). Overall, workers who accumulated SA days for episodes due to infectious and respiratory diseases (tables 1-2) mostly represented the low-stable trajectory. The number of SA episodes followed a similar pattern across trajectories (table 3) . Overall, increasing SA trajectories represented to a larger extent long SA spells (median duration range from 25 to 54 days) rather than repeated short ones (data not shown).
The multinomial logistic regression analysis showed that diagnosis was the strongest determinant for all SA trajectories obtained. Compared with episodes due to infectious diseases, individuals who had SA due to mental disorders showed a higher risk to increase accumulated days on SA over time than to develop a low stable trajectory (adjusted OR (aOR) Low salary levels were significantly associated with a higher risk of decreased accumulated days of SA over time compared with the low stable SA trajectory among older women (aOR: 2.08; 95% CI 1.36 to 3.18) and men (aOR: 2.75; 95% CI 1.77 to 4.27). A similar but weaker association was found among low salary levels and a higher risk of increasing SA trajectories (aOR: 1.51; 95% CI 1.01 to 2.26 for women and aOR: 1.56; 95% CI 1.11 to 2.19 for men). Unskilled manual occupations were associated with an increasing SA trajectory for young women (aOR: 1.36; 95% CI1.01 to 1.84) (table 4). dIsCussIOn In this study, three SA trajectories were identified in two birth cohorts of salaried Spanish workers residing in Catalonia during 3 years of follow-up: low-stable, decreasing and increasing accumulated days of SA. We found that the medically certified diagnosis that caused the SA episode was the main factor characterising SA trajectory. More specifically, the increasing trajectory was characterised by a higher proportion of young women who accumulated more days and spells of SA due to mental disorders. Regarding employment conditions, we found that decreasing trajectories had the highest proportion of individuals with low salary levels; the decreasing and low-stable trajectories had the highest proportion of older women with part-time employment. In the association analysis, we found diagnosis to be the strongest determinant for all SA trajectories, particularly SA due to mental disorders with increasing SA trajectories among Open access Open access young men. This result is expected, as the SA trajectory is based on accumulated days of SA, which is closely linked to the prognosis of specific diseases. 27 Low salary levels had a higher risk of decreased accumulated days of SA over time and a weaker association for increasing SA trajectories for older women and men, as well as unskilled occupations increasing SA days over time among young women.
Most workers shared a low-stable pattern driven by accumulated SA days due to infectious or respiratory diseases or musculoskeletal disorders, with a mean <20 Open access accumulated days of SA each quarter. These diagnosis groups included pathologies that usually represent acute disease processes that lead to short-term SA episodes. 28 We identified, especially among young workers, a small but not negligible group with increased accumulated days of SA due mainly to mental disorders, followed by musculoskeletal disorders. SAs due to mental health problems have continuously increased in recent years and shown Open access Open access Table 4 Association between employment conditions and diagnosis group with sickness absence trajectories in salaried workers from the WORKss cohort (n=38420 
Occupational category
Skilled non-manual Open access in a UK study to be the main medical diagnosis of longterm SA, above musculoskeletal disorders. 12 Common mental disorders, such as anxiety and depression, are strong predictors of long-term and recurrent SA, and they affect health over an extended period. 29 A Finnish study investigating SA trajectories preceding disability retirement showed that patients belonging to the highstable SA trajectory were more likely to retire because of common mental disorders. 27 Recently, sociodemographic factors, morbidity characteristics and employment status were found to be predictors of work disability trajectory among workers struggling with long-lasting SA depressive episodes. 22 In our study, the increasing trajectory revealed a concerning group of workers who had a continuously increasing number of days out of work due to mental health-related diagnoses. Facing an unbalanced relationship between mental health limitations and work-related demands may be a cause of a delayed return to work, with recurrent SA episodes and steadily accumulating SA days over time. We found this pattern to be more noticeable among all women and young men. A further step should be to investigate the in depth patterns of SA due to mental diagnoses and its predictors among the young-middle age working population. Our study took a broad approach to examining the general picture of SA patterns over time among a Spanish working population; a diagnosis-specific approach would help disentangle SA trajectories more accurately. However, as we included the total number of SA episodes, our study accounts for SA recurrence, but only for the 3 years of follow-up.
Mental disorders and musculoskeletal disorders are the leading causes of long-term SA. 30 In general, approximately one in four SA episodes are due to musculoskeletal disorders. 31 Similarly, we found musculoskeletal disorders distributed across the two non-stable trajectories. In a prior study, high-stable work absence patterns were strongly associated with the number of pain sites in middle-aged workers. 18 Workers belonging to this trajectory likely had more severe, long-lasting musculoskeletal pathologies and accumulated multiple pain locations. In contrast, those in the decreasing and low-stable patterns may have had SA episodes due to other isolated, acute and short-term specific musculoskeletal diagnoses, such as cervical or low back pain. As physical and mental ill-health are associated, musculoskeletal disorders may also be considered as a somatisation of a mental health problems or co-occur with a diagnosed mental pathology, 32 33 leading to a limited health status that accumulates long periods of SA. 34 We found that, apart from salary, employment conditions did not define the SA patterns. However, a higher proportion of workers with low salary had a decreased number of days of SA over time compared with the other two SA patterns. Disincentives related to SA benefits payment regulation could partially explain this result. In Spain, entitlement to SA benefits starts the fourth sick day, with a maximum duration of 1 year, and an extension of 6 months if recovery is expected during this period.
The amount of SA benefit varies between 60% and 75% of the salary for private sector employees; the employer pays from the 4th to 15th day and the Social Security system from the 16th day onwards. 35 36 It is likely that loss of economical resources, particularly among workers with the lowest salaries, encourage them to return to work earlier, reducing the number of days of SA and receiving a reduced income from benefits. Second, perceived insecurity associated with more precarious employment conditions could lead to a fear of dismissal. 37 Changes in labour market regulations in 2012 in Spain led to more flexible labour relationships, which has contributed to an increase in unstable workplaces and perceived insecurity. 38 The association analysis showed that low salary was a determinant of both decreasing and increasing SA trajectory among older workers. A possible explanation for a decreasing number of days of SA, as mentioned above, may be presenteeism (ie, to attend to work while sick) due to reduced economical coverage of the SA provision. Along these lines, a US study found that more than half of workers went to work sick due to a lack in coverage of paid SA. 39 In addition, presenteeism could affect older workers more because of higher perceived job insecurity, as they know that in the case of job loss their chances of getting a new job are reduced compared with their younger counterparts. On the other hand, increased SA days related to low salary may be explained because workers postpone the onset of the SA episode as much as possible to maintain their full salary, while the existing health problem becomes more severe and the SA becomes longer. Similarly, a comorbidity could arise during an SA, which could lead to a long-term SA, especially in the case of mental or musculoskeletal disorders with one or more co-diagnoses. 34 In addition, it is possible that, to a lesser extent, the replacement rate for long-term SA episodes (representing 75% of the salary from day 21 onwards in Spain) may be an incentive to lengthen the SA. Some studies have shown that increases in the generosity of the SA provision are related to increases in SA duration, and that this increase does not translate into an improvement in employee health. 40 41 However, another study showed that generous SA benefits are related to a decrease in the number of days of SA in the long-term, which supports that no incentive exists to extend SA longer than strictly necessary for medical reasons. 4 A large body of prior research has found worst health outcomes for temporary workers, [42] [43] [44] but our study showed that employment conditions, such as type of contract, working time and occupational category, did not differ across SA patterns. One limitation to consider is a potential selection bias when classifying workers into categories of employment conditions. We classified individuals based on the employment condition in which they spent the most time. However, a person who was mainly employed with a permanent contract during the follow-up could, for example, accumulate more days on SA while employed as a temporary worker. This may lead to an underestimation of the relationship between Open access employment conditions and SA patterns. Similarly, information related to working-related conditions, health-related behaviours, healthcare consumption and family structure that would be worth considering to identify and describe SA patterns were not available. In addition, accounting for the effect of baseline health status prior to the SA follow-up was not possible because of the lack of health-related data and prior SA episodes. Finally, SA episodes without a closure date were not included in the study; thus, we were not accounting for some ongoing long-term episodes and may have underestimated accumulated days of SA.
Our findings are likely to be relevant to other working populations. The data came from a high-quality administrative registry that provides a large representative sample of the working population appropriated for the aim of our study. Health-related data derived from medical diagnosis certifications conducted by general physicians from the National Health Service provides a higher validity of results compared with self-reported SA measures, as shown in other studies. 45 In addition, selection of the two birth cohorts allowed us to control for the potential effects of age and contextual factors on SA behaviour, as each cohort includes individuals that share similar socioeconomic characteristics and labour market regulation contexts.
Our results from the trajectory analysis may be useful for guiding occupational health professionals in the more accurate identification of individuals who need support to maintain their work ability and facilitate their return to work. As mental disorders seem to drive a pattern of increasing SA, early detection of workers at risk of mental disorders would help in developing more tailored interventions to deal with and prevent mental health problems in future working life, especially among young workers. Future research should focus on patterns of SA by diagnosis groups and specific pathologies over time. Special attention is warranted on the course of mental disorders among young and middle-aged workers.
